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We follow an old suggestion of Stueckelberg that there exists an intimate connection
between weak interaction and gravity. This is symbolized by the relationship between Fermi
constant gw and Newton’s constant gN . We analyze the hypothesis that the effect of matter
upon the metric that represents gravitational interaction in General Relativity is an effective
one. This leads us to consider gravitation to be the result of the interaction of two neutral
spinorial fields (G-neutrinos) Ψg and Ωg with all kinds of matter and energy through the
generation of such effective metric. In other words, the universal metric that represents
gravitational interaction in the framework of General Relativity is constructed with the weak
currents associated to Ψg and Ωg. We solve the equation of motion of the spinor and the
corresponding effective metric for two examples: a cosmological framework for an isotropic
dynamical universe; and a static and spherically symmetric configuration. In this last case
we obtain an unexpected result: the associated effective geometry in this spinor theory of
gravity is precisely the Schwarzschild metric.
2I. PREAMBLE
The theory of General Relativity (GR) is based on two distinct (although related) hypothesis:
• Gravity may be interpreted as nothing but a modification of the geometry of the underlying
space-time;
• The metric satisfies a dynamical equation that controls the action of matter on the modifi-
cations of the geometry.
Although the first hypothesis have already demonstrated its success in describing a large number
of phenomena, the second hypothesis has a more restrict support, it has a less sound acceptance.
Indeed there is a profuse number of modifications of the GR dynamics like in [1–7] and references
therein. Some deals with corrections coming from quantum world, some coming from the need to
avoid cosmological singularity and there are others that have a deeper origin in others theories of
physics that intends to describe the dynamics of the geometry as a consequence of other interactions
due to non-gravitational process ( see [8] for a review). We intend to implement this last idea.
II. PRE-INTRODUCTION
In a private communication at Geneva University in the early 1970 professor Stueckelberg
pointed out to one of us (MN) that there is a curious property relating the Fermi constant of weak
interaction and the Newton’s constant of gravity. He started by noting that in the system of units
where ~ = c = 1 both gw and gN have dimension length square (L
2). Indeed, their values in this
system is given by gN = N Gev
−2 and gw = F Gev
−2 where N = F 8 = 10−40. This does not occurs
for the others two interactions (strong and electromagnetic). This led to the intriguing question:
should these two universal interactions have some kind of relationship? In other words, should not
gravity be constructed with the weak currents making the substitution of Fermi coupling gw for
Newton’s constant κ?
After the appearance of the gauge theories and the so-called weak-electromagnetic unification
[9, 10] this problem lost its appeal. However, it seems that a return to that ancient idea could
bring a new insight on gravitational processes. We would like to start to follow this path in the
present work. We will explore a procedure that combines the main ideas of General Relativity with
the conjecture that Fermi interaction is intimately related to gravity, beyond the simple remark on
the constants made by Stueckelberg. The recent interest by analog models of gravity and the idea
that gravity should be nothing but an emergent theory of a more deep process set new ideas and
perspectives in this direction.
We note from the beginning that gravity is well described by Einstein’s idea to associate universal
gravity to the modification of the geometry of space-time. Fermi weak interaction deals with spinors
and currents of the type Ψ γµ (1 − γ5)Ψ in the Minkowski background. For low energy we could
apply the ancient current-current Lagrangian [11] to describe their interaction. High energies
provokes the appearance of an intermediate vectorial boson. Thus, one faces the problem to deal
3with two distinct languages to describe these two interactions. At this point we will make an
appeal to some current ideas that investigate the possibility of the geometry used in gravitational
interaction should be nothing but an effective one (see [12–14]). We will follow this procedure.
III. INTRODUCTION
The hypothesis that dynamical processes can be alternatively described in terms of a modifi-
cation of the geometry of space-time has grown powerfully in the last years. In the case of GR
the leitmotiv is very natural due to the universality of the gravitational interaction. On the other
hand in effective theories the metric emerges as a consequence of the dynamical evolution of non-
gravitational interactions. This geometric way has been considered not only for the evolution of
the associated waves [15] but also to nonlinear theories [16]. The idea starts by writing the metric
in the form
gµν = ηµν − hµν (1)
This should be understood as an exact decomposition, it is not an approximation. Then, from
mathematics it follows that its contra-variant expression, the inverse metric gµν is given by an
infinite series
gµν = ηµν + hµν − hµα hαν + hµα hαβ hβν + ... (2)
The crucial novelty is contained precisely in this infinite terms. Any substitution of the ge-
ometrical approach done by GR by means of a corresponding field theory that deals with such
infinity terms encountered hard difficulties. In an alternative to the geometrical approach some
authors have examined the possibility to understand this theory in terms of a spin-2 field in the flat
Minkowski background. Some proposals [17, 18] had a limited success. Note that once the theory
is valid for any coordinate system, some authors (see [18]) prefer to use the symbol γµν to display
Minkowski metric in an arbitrary coordinate system. Sometimes we will follow this procedure.
The question we would like to consider concerns the condition under which this series is limited.
This is contained in the following lemma:
LEMMA (The closure relation): the necessary and sufficient condition for the metric tensor
defined as
gµν = ηµν − hµν (3)
to have an inverse with finite terms is given by the closure relation
hµν h
ν
λ = αηµλ + β hµλ (4)
This allows us to write the inverse metric tensor under the restricted form
gµν = a ηµν + b hµν .
4We have the relations
a =
1− β
1− α− β
b =
1
1− α− β .
This is the case for the effective geometries constructed in theories of scalar and electromagnetic
fields [16].
IV. THE GRAVITATIONAL NEUTRINOS Ψg AND Ωg
The hypothesis we would like to develop here is based on the existence of two fundamental
massless spinorial fields, that we will call gravitational neutrino (G-neutrino), which are the true
elementary structure of gravity [19, 20]. We assume that these two fields Ψg and Ωg generate an
effective metric which is the one dealing in General Relativity. In other words, the proposal of GR
that gravity deals with metric’s modification of space-time has a substratum that we identify with
these G-neutrinos.
Although the present proposal deals with two fields Ψg and Ωg, in order to simplify our presen-
tation in the present paper we consider a limited framework and deal only with a single one Ψg.
In a subsequent paper we will analyze the full theory.
The dynamics of Ψg is given by the Dirac equation
γµ∇µΨg = 0 , (5)
where
∇µ = ∂µ − Γµ (6)
and the internal connection contains beyond the conventional Fock-Ivanenko term an additional
one driven by a scalar field, that is
Γµ = Γ
FI
µ + Uµ . (7)
The origin of this term will be explained below. Note that in the case we use Euclidean coordinates,
the gamma’s are constant and the Christoffel symbol vanishes. Then the Fock-Ivanenko connection
vanishes, once we have
ΓFIµ = −
1
8
(
γν ∂µ γν − ∂µγν γν − Γαµν (γν γα − γα γν)
)
. (8)
Let us note that we use indistinctly the symbol ∂ν or a simple comma (,) to represent simple
derivative. In this case covariant derivative will accordingly be noted with a semi-comma (; ). The
free spinor Ωg satisfies the same equation (5).
5The interaction between Ψg and Ωg occurs via the weak current framework described by the
Action (see Appendix A)
S =
∫ √
−det ηαβ gw (Ψgγµ(1− γ5)Ωg) (Ωgγµ(1− γ5)Ψg). (9)
Just for completeness we remind the Fierz-Pauli-Kofink (FPK) identities that establishes a set
of tensor relations concerning elements of the four-dimensional Clifford γ-algebra. For any element
Q of this algebra the FPK relation states the validity of the following expressions
(ΨQγλΨ) γ
λΨ = (ΨQΨ)Ψ− (ΨQγ5Ψ) γ5Ψ , (10)
for Q equal to I, γµ, γ5 and γ
µγ5. As a consequence of this relation we obtain two important
consequences:
• The norm of the currents Jµ = Ψg γµΨg and Iµ = Ψgγµ γ5Ψg have the same strength and
opposite sign.
• The vectors Jµ and Iµ are orthogonal.
Indeed, using the FPK relation we have
Jα γα γ5Ψ = (Ψ γ5Ψ)Ψ− (ΨΨ) γ5Ψ , (11)
Jα γαΨ = (ΨΨ)Ψ− (Ψ γ5Ψ) γ5Ψ , (12)
Iα γα γ5Ψ = (Ψ γ5Ψ) γ5Ψ− (ΨΨ)Ψ , (13)
Iα γαΨ = (ΨΨ) γ5Ψ− (Ψ γ5Ψ)Ψ . (14)
From (12) and (14) it follows that the norm of Jµ and Iµ are given by
Jµ Jµ = A
2 +B2 = −IµIµ , (15)
where A ≡ ΨΨ and B ≡ iΨγ5Ψ . Moreover the four-vector currents are orthogonal,
IµJ
µ = 0. (16)
From these results we have that the current Jµ is a time-like vector and the axial current is space-
like.
V. THE ORIGIN OF THE COVARIANT DERIVATIVE OF THE GAMMA’S
The covariant derivative of a spinor is given by eq. (6). Note that we use indiscriminately either
the symbol semi-comma either nabla, that is Ψ;µ ≡ ∇µΨ. In general, one obtains the explicit
form of the internal connection Γµ by the Riemannian condition that the covariant derivative of
6the metric tensor must vanish. A sufficient condition for this is to suppose that the covariant
derivative of the gamma’s with which we construct the metric vanishes too. Indeed, the vanishing
of the covariant derivative of the gamma’s imply gαβ ;λ = 0. We remind the form of the covariant
derivative of the gamma’s
γν ;µ = ∂µγν − Γαµν γα + γν Γµ − Γµ γν . (17)
The metric γµν is defined from the fundamental objects, by
γµν =
1
2
(γµ γν + γν γµ),
which is a multiple of the identity of the Clifford algebra.
In the case we assume γν ;µ = 0 a rather simple calculation yields the Fock-Ivanenko connection
eq. (8). However, the Riemannian condition allows a more general expression for the internal
connection. Indeed, it is a direct calculation [21] to show that the vanishing of the covariant
derivative of the metric tensor is satisfied if the evolution of the gamma’s is provided by the
condition
γµ ; ν = [Uν , γµ] (18)
where Uµ besides to be a vector is an arbitrary object from the associated Clifford algebra. The
simplest cases that we deal with here are provided by the expression
U = εH , (19)
which appeals to an external scalar field H. We write
Uµ =
1
4
γµ γ
α U, α (20)
where U,α = ∂αU. This form implies the Riemannian condition for the metric, that is,
γµν ; λ = 0
and the factor 1/4 is just for latter convenience.
In short, the structure that we are dealing here contains three elements:
• A manifold endowed with a Clifford algebra represented by γµ;
• A scalar field H;
• Two fundamental spinors Ψg and Ωg.
7A. Dynamics of H and the covariant derivative of the gamma’s
The Lagrangian L0 of the scalar field yields the action
S =
1
2
∫ √
−det γαβ HµHν γµν (21)
where Hµ = H, µ is the derivative of H. Let us add to the free Lagrangian L0 a Lagrange multiplier
by setting
L = L0 + ε
µν (γµ;ν + 2 γµν γ
αHα − 2 γν Hµ) (22)
where εµν is a member of the Clifford algebra. Varying the Lagrange multipler we obtain the form
of the covariant derivative of the gamma’s in the equation (18, 20) and set the variation of the field
H as δL0/δH + 2 I. Imposing that I vanishes, that is,
I = − (ε γα);α + (εµν γν);µ = 0,
a possible solution is given by
εµν = γµ γν .
This procedure provides the form of the covariant derivative of the gamma’s and the dynamics of
the scalar field H that is obtained from the free part L0 uniquely, that is
✷H = 0.
.
VI. FERMI INTERACTION AND GRAVITY
The weak interaction deals with three kinds of neutrinos. In the gravitational process we deal
with two fundamental distinct kind of massless spinorial fields. We analyze the consequences
of assuming the hypothesis that Ψg and Ωg interacts universally with all matter through the
modification of the geometry of the space-time according to the main principle of General Relativity.
In agreement with the framework suggested by Stueckelberg’s remark we define the gravitational
metric gµν in terms of the vectors
1 ∆µ and Πµ constructed as a combination of the weak current
Ψg γµ (1− γ5)Ψg and Ωg γµ (1− γ5)Ωg , that is, we set
gµν = ηµν − κhµν , (23)
where
hµν = ∆µ∆ν +ΠµΠν + ε (∆µ Πν +∆ν Πµ) . (24)
1 Let us point out that one could introduce two more null vectors constructed with these two spinors, that are
right-hand currents. In this case the two G-neutrinos may be used to define a tetrad. In the presente work and
once the gravitational metric is just an effective one (that is, it does not have a dynamics by its own) we restrict
the set of the possible geometries to ∆µ and Πµ. If, in the future, observations of more general metrics appears
indispensable, the way is open to such generalization.
8Let us remind that this is an exact form. It is not an approximation. By dimensionality argument
we set the null-vectors defined in terms of the vector and axial currents of the spinorial fields, that
is, the vectors ∆µ and Πµ of dimensionality L
−1 :
∆µ = (Jµ − Iµ)
(gw
J2
)1/4
, (25)
Πµ = (jµ − iµ)
(
gw
j2
)1/4
, (26)
where the currents jµ and iµ are defined in the same way as for the case of Ψg , that is jµ =
Ωg γµΩg , iµ = Ωgγµ γ5 Ωg , j
2 = jα j
α = jα jβ η
αβ and J2 = Jα Jα. In the expression of the
effective metric (23) we use the analogy of the current-current interaction displayed in eq. (9) and
substitute gw by κ, according to Stueckelberg suggestion.
The closure relation restricts the value of ε2 = 1. We then have
hµν h
ν
λ = 2 ε∆νΠ
ν hµλ ,
which allows to write the inverse contra-variant metric as
gµν = ηµν +
κ
(1− 2εκ∆αΠα)
hµν . (27)
Let us pause for a while and retain the main ideas of the present proposal, that is:
1. Gravity is represented by an effective metric that is constructed in terms of physical fields;
2. To implement this proposal we assume that there exists two fundamental spinorial fields,
the G-neutrinos Ψg and Ωg who lives in the flat Minkowski space-time. Thus all operations
concerning tensorial properties related to these fields are controlled by ηµν in an arbitrary
coordinate system;
3. These fields satisfy the linear Dirac equation of motion. The covariant derivative of these
spinors is controlled by a scalar field H.
4. Ψg and Ωg interact via Fermi process;
5. Both fields couple with all forms of matter in an universal way;
6. This interaction can be described as a modification of the background Minkowski metric into
an effective one gµν , following the fundamental ideas of General Relativity;
7. The effective metric gµν does not have a dynamics by its own but inherits the dynamics of
the fundamental fields Ψg and Ωg
9VII. THE GRAVITATIONAL FIELD
In the present paper we restrict our analysis to the simplest case in which there is only one
G-neutrino Ψg. In a subsequent work we will deal with the general case concerning also Ωg.
Hence, the only contribution to the effective metric is given by ∆µ and equation (24) reduces
to
hµν = ∆µ∆ν . (28)
A simple inspection shows that such tensor satisfy the properties
hµν η
µν = 0 , (29)
hµν hαβ η
να = 0. (30)
It then follows that it is possible to substitute in these formulas ηµν by gµν . Furthermore, we
note that due to the limitation to just one single spinor field, combining with the property that
∆µ is a null vector imply that the determinant of gµν is equal to the determinant of ηµν . We
shall see that this limited framework contains some important metrics as for instance the case of
a spherically symmetric and static field of a massive object.
The effect of the interaction of the G-neutrino with all kind of matter is what we call gravity.
Following the path open by General Relativity this is realized by the substitution of the flat
background metric into the curved one controlled by Ψg. Besides, we must exhibit how matter of
any sort affects such effective metric. Let us consider the example of the dynamics in which matter
is represented by a massless scalar field Φ interacting gravitationally. Its dynamics is given by the
action:
S =
1
2
∫ √−g gµν ∂µΦ ∂νΦ . (31)
This is the same as it occurs in General Relativity. The crucial difference appears when we look
for the effect back of the matter on the spinor field. Let us calculate this explicitly. We set
δS
δΨg
=
1
2
∫
δ
√−g
δΨg
[ gµν ∂µΦ ∂νΦ] +
1
2
∫ √−g δgµν
δΨg
[∂µΦ ∂νΦ] = 0. (32)
From the properties (29) – (30) it follows that the first term vanishes identically. For the second
term we must use other properties of Fierz-Pauli-Kofink identities to obtain
δJ
δΨg
=
Jµ γ
µΨg
J
,
which implies
δ∆ν
δΨg
=
(gw
J2
)1/4 [
γν (1− γ5)Ψg −
(Jν − Iν)Jµ γµΨg
2J2
]
. (33)
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Then we obtain the dynamics of Ψg and of its source the scalar field Φ :
i γµ∇µΨg + 2κ
(gw
J2
)1/4
(Φ, µ∆
µ)Φ, ν γ
ν (1− γ5)Ψg −
κ
J2
(Φ, µ∆
µ)2 (A+ iBγ5)Ψg = 0, (34)
✷Φ =
1√−g ∂µ
(√−ggµν ∂νΦ) = 0. (35)
By noting that the energy-momentum tensor of the scalar field is
Eµν = Φ, µΦ, ν −
1
2
Φ, α Φ, β g
αβ gµν
we can rewrite (34) as
i γµ∇µΨg + κEµν
((gw
J2
)1/4
∆µ γν (1− γ5) −
1
2J2
∆µ∆ν (A+ iBγ5)
)
Ψg = 0 . (36)
We remind the property ηµν ∆µ = g
µν ∆µ.
As this case suggests it is not difficult to realize that the equation of motion of any kind of
matter in gravitational interaction is the same as the one present in General Relativity like the
scalar field in the above example.
Note that the presence of the non-linear term A + iBγ5 appears also in other theories either
in the realm of a complete theory of fields and elementary particles as suggested by Heisenberg in
[22] and [23] or the proposal of a dynamical model of elementary particles [24].
For other forms of matter we can use the same approach, that is, we set for the matter dynamics
similar to eq. ( 31)
Sm =
∫ √−g Lm (37)
where the variation of the metric gives
δ
√−g Lm =
√−g
2
Tµν δg
µν .
Using the equation (33) it follows that the influence of any kind of matter on the dynamics of the
G-neutrino Ψg is given by
i γµ∇µΨg + κTµν Qµν Ψg = 0 , (38)
where
Qµν ≡
( gw
J2
)1/4
∆µ γν (1− γ5) −
1
2J2
∆µ∆ν (A+ iBγ5).
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A. Spherically symmetric and static Gravitational field
In order to understand the consequences of the present proposal let us examine some examples of
the behavior of G-neutrino and the associated effective metric. We start by writing the Minkowski
background (where the G-neutrino lives) in the (t, r, θ, ϕ) coordinate system
ds2 = dt2 − dr2 − r2 dθ2 − r2 sin2θ dϕ2 (39)
The corresponding γµ in terms of the Euclidean ones γ˜µ are
γ0 = γ˜0 ,
γ1 = γ˜1 ,
γ2 = r γ˜2 ,
γ3 = r sinθ γ˜3 .
In the Appendix B we exhibit the convention for the constant γ˜’s. The non-identically zero
Fock-Ivanenko coefficients are
ΓFI2 = −
1
2
γ˜1γ˜2 ,
ΓFI3 = −
1
2
cosθ γ˜2γ˜3 −
1
2
sinθ γ˜1γ˜3 .
For the extra term, we have Uµ from eq. (20) with H = ln
√
r sin θ. We set for the field
Ψg = f(r)B(θ)Ψ
0 ,
where Ψ0 is a constant spinor. The dynamics provided by the Dirac’s equation takes the form[
γ˜1
(
f
′
f
+
1
2r
)
+ γ˜2
1
rB
dB
dθ
]
Ψ0 = 0 , (40)
with f
′
= df/dr. Thus the field depends only on coordinate r that is
Ψg =
1√
r
Ψ0. (41)
Let us set for the constant spinor the decomposition in terms of bi-spinors and write
Ψ0 =
(
φ
η
)
.
We search for a particular solution such that
(φ+ − η+)σ2 (φ− η) = 0 (42)
(φ+ − η+)σ3 (φ− η) = 0 (43)
where σi are Pauli matrices.
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Then it follows that ∆2 = ∆3 = 0. Using these results into the expression of ∆µ we obtain
∆0 = ∆1 = g
1/4
w c0/
√
r where c0 is a constant. Thus it follows for the expression of the effective
gravitational metric (23) the form
ds2 =
(
1− rH
r
)
dt2 −
(
1 +
rH
r
)
dr2 − 2 rH
r
dt dr − r2 dθ2 − r2 sin2θ dϕ2 , (44)
where rH is a constant. Making a coordinate change in order to eliminate the cross-term we set
for the new time T the relation
dt = dT +
rH/r
1− rH/r
dr
to obtain the final expression
ds2 =
(
1− rH
r
)
dT 2 − 1
(1− rH/r)
dr2 − r2 dθ2 − r2 sin2θ dϕ2 , (45)
which coincides with the solution of General Relativity. This is a very unexpected result indeed.
VIII. COSMOLOGICAL FRAMEWORK
In this section we start the program of generating a new cosmology in the spinor theory of
gravity (STG). Here we limit ourselves to describe an expanding universe without matter. The
cosmological solution of an empty universe in General Relativity is the Kasner metric. We shall
prove that there is an empty universe in STG that represents an isotropic cosmos.
Consider the Minkowski background
ds2 = dt2 − dx2 − dy2 − dz2 (46)
The internal connection (7) reduces to
Γµ =
ε
4
γµ γ
αHα.
The simplest solution of the equation ✷H = 0 provides H = mt. The equation for Ψg becomes
γα ∂αΨg − λ γ0Ψg = 0 (47)
where λ = εm. The solution is immediate :
Ψg = e
λ tΨ0 (48)
where Ψ0 is the constant spinor
Ψ0 =
(
φ
η
)
.
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The arbitrariness on Ψ0 allow us to set (φ+ σk−η+ σk) (η−φ) to have the same value for k = (1, 2, 3).
It then follows ∆1 = ∆2 = ∆3 = ∆0/
√
3. Let us then call ∆0 = ∆ which has the value
∆ ∝ eλT
and which yields the form of the effective metric, that is
ds2 = (1−∆2) dt2 − (1 + ∆
2
3
) (dx2 + dy2 + dz2)− 2√
3
∆2 dt (dx+ dy + dz)− 2
3
∆2 (dx dy + dx dz + dy dz).
Making a transformation of coordinates from (t, x, y, z) to (T, u, v, q) we set
dt = S dT + du+ dv + dq, dx = F dT, dy = F dT, dz = F dT .
Noting that for arbitrary S it is possible to eliminate cross-terms of the type g0i by choosing
F = S
1−∆2√
3∆2
,
we have
ds2 = (1−∆2)
[
− S
2
∆4
dT 2 + du2 + dv2 + dq2 + 2 (du dv + du dq + dv dq)
]
. (49)
Redefining the spatial coordinates as
dX = α (p1 du+ p2 dv + p3 dq)
dY = α (p2 du+ p3 dv + p1 dq)
dZ = α (p3 du+ p1 dv + p2 dq)
where the constants pi satisfy the two conditions
p1 + p2 + p3 =
√
3
α
p21 + p
2
2 + p
2
3 =
1
α2
we obtain
ds2 = (1−∆2)
(
− S
2
∆4
dT 2 + dX2 + dY 2 + dZ2
)
. (50)
Using the freedom on S we set S2 ≡ ∆4 which gives the cosmological solution for the effective
metric in the STG:
ds2 = (e2 λT − 1) ( dT 2 − dX2 − dY 2 − dZ2) , (51)
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or yet, in Gaussian global time t,
ds2 = dt2 − a2(t) (dX2 + dY 2 + dZ2) , (52)
with a2(t) = e2 λT − 1 ≡ Q2 and
t =
1
λ
(Q− arctanQ) .
This geometry occurs also as a solution of the equations of General Relativity generated by a
perfect fluid with stiff matter p = ̺.
IX. CONCLUSION
Since the success of the unified description of the weak and electromagnetic interactions the
gauge scenario became accepted as the natural road to undertake the unification of all forces
in nature. The present work goes in an opposite direction and follow an old idea that weak
interaction and gravity have an intimate relationship. Although these forces are described by very
distinct languages the possibility to obtain a unique framework through the uses of the modern
understanding of the meaning of an effective metric opens a new way to accomplish this task and
overcomes this difficulty.
The most remarkable aspect of GR rests on the idea that gravity concerns the modification of the
geometry of space-time. This is precisely the point of start of the spinor theory of gravity (STG).
Indeed, STG is based on the fundamental principle of GR which states that any gravitational
phenomena can be described in terms of an effective modification of the Riemannian geometry of
space-time. The most deep distinction between GR and STG concern the crucial hypothesis made
by GR which imposes a dynamics of its own to the metric gµν .
In an alternative proposal STG states the hypothesis that such geometry is not a dynamical
field but instead it is the consequence of interaction of a more deep structure that we attribute
to the role of the spinorial fields called G-neutrinos Ψg and Ωg. In this vein the effective metric
inherits the dynamics of these two fields. On its basic motivation STG deals with null-currents
typical of Fermi interaction.
We describe in this way how matter and energy of any sort affects the gravitational field and
conversely how they are affected by gravity. As a consequence of this connection with Fermi’s
interaction one should think if gravitational processes could also violate parity. We will consider
this question in a subsequent work.
After the description of the main features of the theory we present two examples, concerning
static and spherically symmetrical solution and a cosmology. The unexpected consequence is that
the effective metric in the first case coincides with the solution of General Relativity. In the
cosmological framework an empty universe produces a geometry that is equivalent to the case of
GR generated by a perfect fluid endowed with the equation of state of stiff matter: p = ̺.
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X. APPENDIX: MATHEMATICAL COMPENDIUM
A. The formula of the determinant
In order to evaluate the determinant of the metric under the decomposition
gµν = ηµν + hµν
we can use the formula of the determinant provided by Cayley-Hamilton theorem that yields the
expression of the matrix T as:
detT = −1
4
[
Tr(T4)− 4
3
Tr(T)Tr(T3)− 1
2
(
Tr(T2)
)2
+ (Tr(T))2 Tr(T2)− 1
6
(Tr(T))4
]
.
We note that in the case of a unique current the determinant of the effective metric gµν is equal
to the determinant of the background metric ηµν once the metric gµν is constructed with the single
weak current that is a null vector.
B. The convention for the gamma’s
For completeness we exhibit our notation of the constants gamma’s:
γ˜o =
(
I2 0
0 −I2
)
, γ˜k =
(
0 σk
−σk 0
)
γ˜5 =
(
0 I2
I2 0
)
.
σ1 =
(
0 1
1 0
)
, σ2 =
(
0 −i
i 0
)
, σ3 =
(
1 0
0 −1
)
.
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